TNF receptor type I-dependent activation of innate responses to reduce intestinal damage-associated mortality.
Ligation of tumor necrosis factor (TNF) receptors (TNFRs) with TNF plays a critical role in the pathogenesis of human inflammatory bowel disease (IBD). However, it remains unclear which cell types activated through TNFR-associated signaling cascades are involved in the pathogenesis of colitis. Recombination activating gene-1 (RAG) knockout (KO) (no T or B cells)-based TNFR double and triple KO mice were generated. Bone marrow (BM) chimera mice in which BM-derived myeloid cells, but not colonic epithelial cells (CECs), express TNFRs were also generated. Colitis was induced by administration of dextran sodium sulfate (DSS) in distilled water. Murine lines and chimeras were assessed for disease severity, histopathology, apoptotic cell rate, epithelial proliferation, and bacterial invasion rate. Following DSS administration, mice lacking both RAG and TNFR1 exhibited a high mortality (>80%) rate with an impaired CEC regeneration compared with RAG KO and RAG x TNFR2 double KO (DKO) mice. Transplantation of RAG KO-derived BM cells restored CEC regeneration and rescued the majority of recipient RAG x TNFR1 DKO mice from DSS-induced mortality. After BM transplantation, RAG x TNFR1 DKO mice exhibited an increased rate of apoptosis in the colonic lamina propria macrophages in association with the activation of caspases. In addition, BM reconstitution directly or indirectly enhanced the proliferation of CECs by activating mitogen-activated protein kinase and phosphoinositide-3 kinase/Akt pathways. TNFR1-signaling cascade in colonic myeloid lineage cells contributes to the suppression of acute damage-associated mortality presumably by controlling CEC homeostasis.